Detection and quantification of microtubule detachment from centrosomes and spindle poles.
Microtubule detachment from microtubule organizing centers is an important cellular process required for normal cell proliferation. When cells enter mitosis, microtubule turnover increases along with a concurrent increase in microtubule detachment. MCAK, a kinesin-related protein whose abundance is highest during the early stages of mitosis, has been shown to regulate microtubule detachment. Abnormal increases or decreases in the frequency of detachment interfere with spindle function and inhibit cell division. It has been shown that drugs able to promote microtubule assembly (e.g., paclitaxel, epothilones) prevent cell division by suppressing microtubule detachment from centrosomes. Conversely, cytotoxic concentrations of microtubule destabilizing drugs (e.g., vinblastine, nocodazole), tubulin mutations that cause paclitaxel resistance, and specific β-tubulin isotypes increase the frequency of microtubule detachment. In this chapter, we describe a method to calculate the frequency of microtubule detachment by transfecting cells with EGFP-MAP4 and directly observing detachment by live cell imaging.